Abstract-According to the current status that the Civil Aviation Industry lack of effective method for airborne electronic equipment life prediction. Based on studying characteristic parameters of the airborne electronic equipment lifecycle, this paper analyzes some real service data of airborne electronic equipment, and then use airborne electronic equipment life prediction method which based on normal distribution fitting, study the life distribution of series components with the same part number, and gives the confidence interval of the overall mean and variance in the 0.9 confidence level.
I. INTRODUCTION
Airborne electronic equipment is repairable product, It can be used in the cycle of "use-repair-use", and most of the components are no depletion period. Most of the failures in the service life are randomly. If the airborne electronic equipment faults, it will cause great economic loss and casualty, even a major accident. Life is an important indicator of the airborne equipment running condition, and the current civil aviation industry lack of an effective method for airborne electronic equipment life prediction.
Broadly speaking, according to the theory of reliability engineering, life is one of the reliability parameters of the product. It involves the safe, reliable, economic, and other factors. Due to the longer life of airborne electronic equipment, and most of the products does not exist a significant depletion period, life prediction of no suitable can be monitored depletion parameters and performance degradation parameters, while the airborne electronic products is repairable products, does not give the total life, but only gives the mean time between failures(MTBF) generally. Therefore, this paper analyzes some real service data of airborne electronic equipment, then use airborne electronic equipment life prediction method which based on normal distribution fitting. economic life, which reflected in the process of rational management and routine maintenance after the aircraft put into use. The life prediction is mainly based on the statistical reliability data in the day-to-day operations of the airline.
II. THE AIRBORNE ELECTRONIC EQUIPMENT

A. MTBF of the Airborne Electronic Equipment
Assume that the airborne electronic equipment set is recorded as (e1,e2,……eN). In the cycle of "use-repair-use", each installation time of ei is recorded as a set t is the time of ei reached the end of the economic life. [1] The MTBF of the airborne electronic equipment ei:
The MTBF of the airborne electronic equipment set:
where N is the scale of the sample space.
B. TBF (time between failures) of the Airborne Electronic Equipment
The MTBF of the airborne electronic equipment and the equipment set reflects the overall reliability of the airborne electronic equipment set and the same kind of airborne electronic equipment in a given period. However, the MTBF will submerge the characteristics of each time between failure, not completely reflect the characteristics of the airborne electronic equipment life cycle. Therefore, the j-th TBF in life cycle of ei is recorded as:
III. THE AIRBORNE ELECTRONIC EQUIPMENT LIFE PREDICTION METHOD BASED ON NORMAL DISTRIBUTION FITTING
The major forecasting processes are given as follows: [2] A
. The Determination of Characteristic Parameters
The characteristic parameters in the airborne electronic equipment life cycle includes the time between failures,
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B. Data Preprocessing
Preprocess electronic equipment real service data which the Airlines statistics, the time between failures was spun off as a characteristic parameter for the further data analysis. According to the repair date and the return date in the airborne electronic equipment life cycle, through the repair time minus the last return with the same subject, we can obtain the time between failures in days. Consider the average day use time of domestic airlines Boeing series aircraft is 10.04 hours, this paper use day use time as 10 to convert the time between failures into hours.
C. Power Transform and Normal Fitting Goodness Test
Draw the frequency distribution histogram of the time between failures of the series components with the same part number, determine the distribution initially. If the result of normal fitting goodness test is not ideal, power transform for the original series. By taking different power values, we can obtain different transform series, normal fitting goodness test for the transformed series, to identify the power value corresponding to the optimal normal fitting.
D. The Confidence Interval Estimation of General Mean and Variance
According to the Normal distribution and its interval estimation theory, estimate the confidence interval estimation of general mean and variance for the transformed series. Here, the confidence level is 0.9.
E. Series Inverse Transformation and the Original Series Confidence Interval Estimation
Inverse transform confidence interval of the transformed series, obtain the overall mean and variance estimation of the original series.
IV. THE CALCULATION EXAMPLE
A. Data Preprocessing
The aircraft fault is divided into three categories, namely Category A (affect flight safety), B class (affect the mission completed), class C (can be excluded after the completion of the mission). In the aircraft line maintenance, the three types of failure came in different important levels. If the aircraft faults, you need to consult the MEL and treat it differently. MEL provides a specific period of repair for the aircraft failure release, such as the Chinese civil aviation regulations that the longest retention period is 24 hours of the failure of the Class A and B class failure 72 hours, C class fault 240 hours.
There are some real service data of the IRU series equipment of an airline, the time from 199.01.01 to 2004.12.31. List the real service data with the part number HG1050AD10 (TABLE I) . The "×" in the return date column of table1 represent the IRU reached the end of the economic life due to high maintenance costs of the failure. Because of the failure is not for maintenance, repair level "×" indicates that no maintenance level. By repair time minus the last return time with the same part number and serial number, we can obtain the time between failures in days. Through the unit conversion, obtain the time between failures of series IRU unit with part number HG1050AD10 (TABLE Ⅱ). , where, P is the probability value of accepting the hypothesis, the closer to 0, you can refuse the normal distribution null hypothesis; JBSTAT is the value of the test statistic, CV is the critical value to reject the null hypothesis; H is the test result, if H = 0, it may be considered that X follow a normal distribution; if H = 1, we can reject the null. The power exponent is different; the transformation series is also different. The value of the different series normal distribution fit test is recorded in TABLE III.   TABLE III: THE VALUE With the power exponent value of X 10 as the horizontal axis, the corresponding value of P as the vertical axis, plot Fig. 2 . In Table III , H is 0, it can be considered that X X10 obeys normal distribution; The P increases first and then slowly decline in the interval 0.2 to 0.8; the maximum value of P is 0.8604 with power exponent 0.34. At this point, the transformed series normal distribution fittimg goodness test best. Fig. 3 . 
C. The HG1050AD10 Interval Estimate of the General Mean-Variance 1) The interval estimate of the general mean
Electronic equipment failure is random, and there is no obvious recession. It is difficult to obtain general varianceδ2 from the day-to-day maintenance data which the Airlines statistics. In the condition of δ2 unknown, the confidence interval of the mean μ with the confidence level 1-α is recorded as: [3] )) 1 ( ), 1 ( (
where α=0.1, through looking-up the table and calculating, the confidence interval of the mean μ of the series X100.34 with the confidence level 0.9 is (14.9317, 17.5275).
Through the confidence interval of X100.34 inverter heat transform, we can obtain the confidence interval (2839.6000, 4549.9000) of the mean μ of the original series.
2) The interval estimate of the general variance
In the condition of μ unknown, the confidence interval of the varianceδ2 with the confidence level 1-α is recorded as:
where α=0.1, through looking-up the table and calculating, the confidence interval of the varianceδ2 of the series X100.34 with the confidence level 0.9 is(11.4356, 27.9250).
Through the confidence interval of X100.34 inverter heat transform, we can obtain the confidence interval (1295．8000,17903.0000) of the variance of the original series [4] .
V. CONCLUSION
Due to the differences of application Environment, false alarms, and other factors, there is big difference between airborne electronic equipment actual life and design life. Based on this, this paper analyzes some real service data of airbor ne electronic equipment, then use airborne electronic equipment life prediction method which based on normal distribution fitting, study the life distribution of series components with the same part number, and gives the confidence interval of the general mean and variance in the 0.9 confidence level. Because of the limited data, the aircraft avionics life prediction method remains to be further validation of the large amounts of data.
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